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Abstract 
This proposal describes a project of horizontal coordination different subjects which aims to be carried out at the 
Universitat Jaume I of Castellon, Spain. It is undertaken with students of the third year of Bachelor's Degree in Early 
Childhood Education. The project is interdisciplinary and combines music, mathematics and biology. Musical 
perception and experience can influence people both physically and emotionally. The impact of musical perception 
can be measured based on the changes in heart rate. The relationship between musical perception and heart rate can 
be reflected through mathematical elements. The project expects to develop the integration of these three subjects. 
The main conclusions of the project arise from a seminar that analyses two key issues. First, a debate on the 
influences of musical perception in people's specific experiences is held. Second, participants are encouraged to 
reflect on the importance of interdisciplinary integration in education and the need to promote globalized 
educational activities.  
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1. Introduction 
In this paper a design of an interdisciplinary project is described. It is intended to be carried out with students of 
the third year of Bachelor's Degree in Early Childhood Education, at University Jaume I of Castellón, Spain. 
Learning to work through interdisciplinary projects is a core competence of this Degree. Therefore, as professors at 
this educational stage, we need to develop strategies to provide our students with tools to improve their future 
professional activities as well as their critical thinking towards today’s education. 
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In this vein, we have programmed several educational activities that bring together aspects from three areas of 
knowledge which are taught in three different subjects in this degree, i.e., Didactics of Natural Sciences, Music and 
Didactics of Mathematics. Specifically, through the activity which is here described, it is studied the impact of 
musical experiences through musical perception in physical symptoms in individuals, particularly measured through 
heart rate in participants. Musical and mathematical competencies will be used to examine and research on the 
object of study, the heart, which is part of the competencies taught in natural science’s subject. 
Interdisciplinary strategies will be taken to carry out the activity. A critical debate in held with students to bring 
together knowledge towards interdisciplinary education. 
2. Aims of the study 
In this study, the following objectives are designed to be developed: 
• To study isolated elements that are competencies from three subjects of the Bachelor's Degree in Early 
Childhood Education, at University Jaume I of Castellón, Spain: Didactics of Natural Sciences, Music and 
Didactics of Mathematics. 
• To develop strategies that may become a model on interdisciplinary activities with educational purposes. 
• To describe models of project-based learning in the classroom. 
• To enhance professional abilities for future school teachers. 
• To promote critical thinking on traditional and today’s early childhood education in Spain. 
3. Heading styles 
Undergraduate higher education system should provide education that it both prepares students for the changing 
world of employment and provides a pathway into graduate programs. Such depth is critical for intending graduate 
students who have to eventually make research contributions (Golde & Gallagher, 1999) as well as for those leaving 
university after undergraduate studies to take up a profession. Davies et al (2007) suggest that the best education that 
can be provided to a student is a round discipline-based education, with opportunities for interdisciplinary discussion 
are warranted. 
In our experience, students increasingly require an interdisciplinary project-based education. Therefore in this 
research we intend to carry out a pilot project where different disciplines work together. 
The academic disciplines as we know them today are considered by many to be largely discrete and autonomous, 
although not homogeneous (Becher, 1981). We can distinguish several variants of connection between disciplines, 
such as multidisplinarity, cross- disciplinarity, and interdisciplinarity. To work into an interdisciplinary project 
developing the required cognitive maps in both disciplinary and interdisciplinary studies is needed. 
The process of connecting the disciplines should start as early as possible in the educational process. Therefore 
the teachers are a crucial factor in introducing innovations in education (Sorgo, 2010). Considering teachers as a 
very important factor in schools (Kalin & Zuljan, 2007), the introduction of any new trend should start with them. 
In order to integrate mathematics, biology and music, an interdisciplinary educational project will be developed 
in students of Bachelor's Degree in Early Childhood Education. We have selected heart rate and musical perception 
to play the central role on our project due to the fact that can be studied from an interdisciplinary knowledge. 
The terms heart rate and musical perception suggest an interconnection between disciplines of biology and music. 
But mathematics is important to complete this relationship. Many biological processes are described by 
mathematical equations and certain mathematical concepts have arisen directly from the need to describe 
interactions, relationships, and processes in living systems (Jungck, 1997; Cohen, 2004). The first work of biological 
quantitation was the studies of William Harvey (1847), Exercitatio Anatomica De Motu Cordis et Sanguinis In 
Animalibus (An Anatomical Disquisition on the Motion of the Heart and Blood in Animals, first published in 1628. 
In this work, Harvey demonstrated that the blood circulates and it was the pivotal founding event of the modern 
interaction between mathematics and biology. Harvey measured the volume of the left ventricle and he estimated the 
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blood in the left ventricle was expelled with each stroke of the heart. He measured that the heartbeat and the volume 
of blood expelled from the left ventricle per hour. Harvey’s discovery illustrates the enormous power of simple, off-
the-shelf mathematics combined with careful observation and clear reasoning. It set a high standard for all later uses 
of mathematics in biology (Cohen JE, 2004). 
Over the years, many researchers have reported modulations in heart rate during musical perception (Blood et al 
2001, Etzel 2006, Krumhansl 1997, Sammler 2007, Bernardi 2006, Iwanaga 2005, Khalfa 2002). The perception of 
music is a growing field within cognitive neuroscience; the Musical Brain Imaging Research Database 
(MusicBIRD) includes over 450 primary research articles on neuromusical research (Edwards, 2008). In an 
experiment, students would be able to feel the cardiovascular changes associated with performance anxiety, monitor 
changes in body posture during a live performance of a Mozart sonata, and baffle at the mind's faulty interpretations 
of auditory illusions (Prichard et al., 2011). 
Here we pretend to promote activities that enhance the design of interdiciplinary work. We think that it can be a 
positive experience for our students, not just for the experience of learning modalities that they imply, but also 
through the development of skills for training future teachers to adapt different to teaching contexts, depending on 
the particular settings in which teachers carry on their future work. 
4. Design of the research 
The designed project is not aimed to be directly carried out in at the early childhood education classroom. 
Nevertheless, it is a project model that may be used to explore how interdisciplinary teaching can be approached. 
Furthermore, one objective of the project also entails that this working plan ensures the participation of everyone in 
making decisions and the ability to debate and discuss each item that will be constructed. 
The first session is developed with a larger group or whole class. Ten volunteers among the students are asked to 
sit in front of the other participants in the session. Heart rate monitors are used to record participants’ heartbeats. 
Ten other volunteers are requested to control and to verify the values of these records. In order to achieve initial 
stable heartbeat values, full silence in the classroom is demanded. Values of the heart rate of each participant are 
registered when indicated by the professor, i.e., approximately every two minutes. 
Values of heartbeats will be taken while participants listen to three different musics. Firstly, it will be played 10 
minutes from two selected excerpts of the four Concertos for Violin and Orchestra, from the series entitled The Four 
Seasons, composed by Antonio Vivaldi. Secondly, a piano solo from Frédéric Chopin’s Berceuse Op. 57 will be 
played. It is an approximately 5 minutes relaxing lullaby. Heart rate of the participants will be recorded several 
times while listen to it. Thirdly, the last of the auditions will be the aria La Mamma Morta, from the opera Andrea 
Chénier, composed by Umberto Giordano and sung by Maria Callas. Heartbeat values are also taken. 
Once the experiment is over, the twenty volunteers join again the whole students’ group. They share and put in 
common all the issues that may arise concerning the feelings emerged from music listening and from the experience 
achieved. Participants are firstly asked if the musical excerpts were already familiar to them. Subsequently they have 
to verbalize what they felt while hear. Once shared their opinions and discussed with the whole group, the following 
question is addressed: does musical experience have an impact on heart rate? 
The session ends up with this question, which keep unanswered until the following session. Students will be then 
asked to research on it. 
The next session will attempt to give an answer on the possible connections emerged from the recorded heart rate 
values. Mathematics is used to research on this issue. Students need to build graphics on the values achieved, 
including variables such as time and heart rate. An analysis on these graphics, complementing with the intensities of 
the musical excerpts that have been listened, lead to discussions on the impact of musical experiences on 
individual’s physical symptoms. 
In following sessions, interviews will be carried out with the volunteers’ groups that were registered. They will 
be asked to give their opinion on the idea of the impact they lived on the perception of the musical work, according 
the variations they experienced in their heartbeats. 
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5. Discussion 
The use of interdisciplinary education activities in higher education for students of the Bachelor's Degree in Early 
Childhood Education is not a usual practice during these studies. Professors who teach in this degree are not used to 
develop coordinated strategies that may have an effect on their teaching or on the competencies they aim to develop 
whit their students. Nevertheless, when students become professionals they have interdisciplinary educational 
projects as an everyday reality in their professional activities. Early childhood education should not be a mixture of 
isolated and not contextualized abilities to develop and, therefore, the teachers are well used to work 
interdisciplinary education in their everyday life. 
Bearing all this in mind, the development of educational strategies that promote our students’ abilities to put in 
common different competencies from diverse areas of knowledge is a necessary issue that, in our University, has 
still many efforts to be done. 
The experience that has been here designed could be a possible example of the use of interdisciplinarity in higher 
education. Implementing similar activities could result in an improvement of our students’ skills to successfully 
adapt to the professional reality of our today’s educational reality. 
References 
Becher, T. (1981). Towards a definition of disciplinary cultures. Studies in Higher Education, 6(2), 109-122. 
Bernardi, L., Porta, C. & Sleight, P. (2006). Cardiovascular, cerebrovascular, and respiratory changes induced by different types of music in 
musicians and non-musicians: the importance of silence. Heart, 92, 445–452. 
Blood, A.J. & Zatorre, R.J. (2001). Intensely pleasurable responses to music correlate with activity in brain regions implicated in reward and 
emotion. Proc. Natl. Acad. Sci. USA, 98: 11818–11823. 
Cohen, JE. (2004). Mathematics is biology’s next microscope, only better; biology is mathematics’ next physics, only better. PLoS Biol 2:e439. 
Davies M. & Marcia D. (2007). Interdisciplinary higher education and the Melbourne model, in Creativity, enterprise, policy: new directions in 
education. Open Polytechnic of New Zealand, Lower Hutt, N.Z, 1-16. 
Edwards RD. (2008). The neurosciences and music education: An online database of brain imaging neuromusical research. 
Etzel, J.A., E.L. Johnsen, & J. Dickerson, 2006. Cardiovascular and respiratory responses during musical mood induction. Int. J. Psychophysiol. 
61: 57–69. 
Golde, C. M., & Gallagher, H. A. (1999). The challenges of conducting interdisciplinary research in traditional doctoral programs. Ecosystems, 2, 
281-285 
Iwanaga, M., A. Kobayashi & C. Kawasaki. (2005). Heart rate variability with repetitive exposure to music. Biol. Psychol, 70: 61–66. 
Kalin J. & Zuljan M. (2007). Teachers perceptions of the goals of effective school reform and their own role in it. Educational Studies, 33 (2). 
Jungck JR. (1997). Ten equations that changed biology: mathematics in problem-solving biology curricula. Bioscene, 23,11–36 
Khalfa, S., P. Isabelle & B. Jean-Pierre,. (2002). Event related skin conductance responses to musical emotions in humans. Neurosci. Lett, 328, 
145–149 
Krumhansl, C.L. (1997). An exploratory study of musical emotions and psychophysiology. Can. J. Exp. Psychol, 51, 336–353. 
Prichard J.R. & Vanessa Cornett-Murtada. (2011.) Music and the Mind: A New Interdisciplinary Course on the Science of Musical Experience. 
The Journal of Undergraduate Neuroscience Education (JUNE). 9(2):A92-A97. 
Sammler, D., M. Grigutsch & T. Fritz (2007). Music and emotion: electrophysiological correlates of the processing of pleasant and unpleasant 
music. Psychophysiology, 44, 293–304. 
Sorgo A. (2010). Connecting Biology and Mathematics: First Prepare the TeachersCBE. Life Sciences Education, 9, 196–200. 
 
